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Current Geographic Problems in Polynesian Research
Curtis A. MANCHESTER, Jr.*
   Geographers as well as those in closely related disciplines have compiled an 
impressive record of research on Polynesia over the years. However, there are 
many new problems arising from the world's changing cultural patterns which are 
being felt in Polynesia. New concepts and new techniques have brought into 
question many of the older hypotheses concerning the origin of the islands, their 
people, and their culture. Fresh surveys of Polynesian resources are needed in 
order to intelligently meet the contemporary political and economic problems and 
prepare the islanders for the future. Geographers are able to make important 
contributions to the solution of these problems. 
   For ease of study the total geographic environment' may be broken down into 
its such constituents on the physical side as physiography or geomorphology , 
climate, soils, water resources, bio-geography, ocean resources, and mineral 
resources. Part of the research in physical geography calls for studies of the 
relationship of the islands and their inhabitants to currents, tides, tsunami, 
storms, typhoons, and rainfall. Research on the cultural factors in the environ-
ment include studies of the patterns of population distribution and settlement and 
the critical factors of the historical, economic, and political geography. The 
variations in size, spatial relationships, and the maritime environment of the 
islands present many research opportunities2. 
   Polynesia consists of numerous islands located over a vast triangular ocean 
area which extends from the Hawaiian Islands and New Zealand at either end of 
 * University of Hawaii.  Fulbright professor at  Tohoku University, 1965-66. 
 1 See the recent efforts at defining cultural, physical, and biotic geography on pages 10, 
         14, and 23 in The Science of Geography, National Academy of Sciences-National 
         Research Council, Publication 1277, Washington, 1965. As used in this paper the 
         terms cultural geography and human geography are synonymous. Both refer to
        the sum of the inherited and acquired ways of doing things by a group of people;
         especially as reflected in their spacial distribution. Physical geography is used to 
         include all of the natural  or  nonhuman environment. The physical and cultural
         features are always to be considered as interrelated parts of the total geographic 
 environment and often profoundly influencing each other, 
 2 Marston Bates, "Nature's Effect on and Control of Man", in Man's Place in the Island 
         Ecosystem, edited by  F.R. Fosberg, Honolulu, Bishop Museum Press, 1963 pp. 
          101-113.
166 C. A. MANCHESTER, Jr.
the base and Easter Island at the apex. The term Polynesia means "many islands". 
and has been applied in the past to a bigger oceanic area. Some nineteenth century 
writers included all or most of Micronesia in Polynesia. The use of the term 
Polynesia is further complicated by the location of peoples of Polynesian culture 
on islands well within the usual boundaries of Micronesia and Melanesia. Carto-
graphic efforts to include all the islands of Polynesian culture within one contiguous 
area have usually not been too successful3. The unifying element in Polynesia is the 
fact that the islanders on the eve of European discovery possessed a common culture 
and spoke dialects of the same language. Peoples of Polynesian culture were found 
on the outlying islands of Kapingamarangi, Nukuoro, Fila, Sikiana, Rennell, and 
Ontong  Java.4  Emory' has distinguished two Polynesian sub-cultural  regions  : 
West Polynesia, including Tonga and Samoa, and East Polynesia, including the 
Hawaiian  Islands, Marquesas, Tuamotu, Society Islands, Easter Islands, and New 
Zealand. At other times Tonga and Samoa are refered to as Central Polynesia and 
the Society Islands have been considered the nucleus of Central Eastern Polynesia. 
Modern methodology applied to the critical frontier zones between Polynesia and 
Melanesia and Micronesia as well as to the divisions within Polynesia should 
produce interesting results. 
   The contrasting environments of high and low islands have long been of inter-
est. The low islands consist of coral atolls of various types whose mineral re-
sources are largely limited to lime. The coral reefs consist of lime secreted by algae 
and coral polyps. Although the term "coral reef" is in good usage, it has long been 
recognized that coral polyps are  only one of many reef building  organisms.  s  Ladd' 
gives an excellent account of the current knowledge of reefs and reef building.  Hobbs's 
classification of various types of atolls is still useful. Hobbs recognizes four stages 
of atoll growth. The first is an island with a fringing reef. Stage two is a com-
plex atoll or almost atoll where subsidence or a rise in the water level has resulted 
in a deep lagoon inside the reef with some of the island base still rising above the 
 3 One of the more successful efforts was by Douglas L. Oliver, The Pacific Islands, (1951) 
         revised edition 1961, Garden City, New York, Doubleday Anchor Paperback, p. 21.
 4 Samuel H. Elbert, "Internal Relationships of Polynesian Languages and Dialects", 
         Southwestern Journal of Anthropology, vol. X, 1953, pp. 147-173. 
 5 Kenneth P. Emory, "The Native Peoples of the Pacific", in Geography of the Pacific, 
         edited by Otis W. Freeman, New York, John Wiley, 1951, pp. 44-60. 
 6 Thomas W. Vaughan, "Coral and the Formation of Coral Reefs", Annual  Report 
 Smithsonian Institution, 1917, Washington, D.C., pp. 189-277. 
 7 Harry S. Ladd, "Reef Building, the Growth of Living Breakwaters has kept Pace with 
         Subsidence and Wave Erosion for Fifty Million Years", Science, vol. CXXXIV,
         1961, pp. 703-715. 
 8  William H. Hobbs, The Fortress Islands of the Pacific, Ann Arbor, Edwards, 1945.
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lagoon. The third stage is the true atoll where a barrier reef encircles a lagoon 
containing no remnants of the parent base. The fourth stage is a raised atoll where 
the process of subsidence has been reversed and the islands are emergent again. 
Thomas9 calls the raised atoll a table atoll. 
    Many research problems arise in view of the recent evidence of the nature of 
coral reefs and atolls. The origin of atolls has been a subject of controversary 
since the work of  Darwin" on coral reefs came under attack by those who wished 
to discredit his work on coral in order to discredit all of his work including that 
on evolution. John  Murray'1 on the voyage of the Challenger found evidence to 
support an alternate explanation which was accepted widely at the time. In the 
early part of this century  Daly" and  Gardner" developed an hypothesis of glacial 
control through eustatic changes in the ocean level. Eustatic and isostatic 
changes during and since the Pleistocene are generally recognized as important 
in the history of coral reefs, beaches, and terraces but much research with various 
new tools such as radiocarbon dating is needed. 
   In 1928 William Morris  Davis" restored much of the credit to Darwin after 
years of field work and a careful evaluation of the various hypotheses. New evi-
dence indicates that Darwin's hypothesis of gradual subsidence accounts for many , 
if not most, atolls. 
   The last twenty years have seen considerable additions to the knowledge of 
reef building organisms and the nature of atolls. Deep core drills to 3,556 feet 
at Bikini, to 4,222 feet and 4,610 feet at Eniwetok added to earlier drills in other 
parts of the Pacific and reinforced by the findings from echo sounding devices 
indicate a slow but steady subsidence since at least the beginning of the  Cenozoic" . 
Atolls which lost out during the subsidence, probably by sinking too fast , were 
 9 William L. Thomas, "The Variety of Physical Environments among Pacific  Islands," 
        in Man's Place in the Island Ecosystem, edited by  F.R. Fosberg, Honolulu, Bishop 
         Museum Press, 1963, pp. 7-37. 
 10 Charles Darwin, On the Structure and Distribution of Coral Reefs, London, Scott, 
        (1859) Many editions. 
 11 John Murray, "On the Origin and Structure of Coral Reefs and Islands", Proceedings 
        Royal Society Edinburgh, vol. X, 1880, pp. 505-518. 
 12 Reginald A. Daly, "Swinging Sea Level of the Ice Age", Bulletin Geological Society 
         America, vol. XL, 1929, pp. 721-724. 
        Reginald A. Daly, "Pliestocene Glaciation and the Coral Reef Problem", American 
        Journal Science, vol. XXX, 1910, pp.  297-308' 
 13 J. Stanley Gardner, Coral Reefs and Atolls, London, Macmillan, 1931. 
 14 William M. Davis, The Coral Reef Problem, American Geographical Society Special 
        Publication 9, New York, 1928. 
 15 Herold J. Wiens, "Atoll Development and Morphology", Annals Association 
        American Geographers, vol. XLIX, 1959, pp. 31-54.
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identified by Hess'6 and given the name of guyot in honor of the geographer, Arnold 
Guyot, who introduced Ritter and Von Humboldt to America about the middle of 
the nineteenth century. Some non-geographers have prefered the term of "sea 
mount" for these submerged mountains. Echo soundings are needed over a wider 
aera in order to establish whether or not the relationship of the coral rock deposits 
to maountains bases are widespread. Recent thought on the formation of reefs 
and the question of recent changes in ocean levels is to be found in the excellent 
works of  Wiens.17 
   The high islands of Polynesia, such as the Hawaiian Island, Marquesas, Society 
Islands, and New Zealand, offer more potentialities as bases for denser populations. 
But even these islands could easily become overpopulated in terms of the relation-
ship of their natural resources to the current use of these resources. Except for 
New Zealand little use is made of their mineral potentials except for some produc-
tion of cement and building stone. Research is needed on the distribution and 
possible exploitation of such minerals as aluminum, titanium, and gypsum. The 
distribution of different minerals extruded by volcanoes during different phases of 
their activity furnish clues to the nature of the crust and mantle. Further map-
ping and research is needed in regard to these minerals.18 Much valuable  informa-
tion will be obtained if the  project to drill a hole through the crust in the vicinity 
of the Hawaiian Islands matures successfully. 
   A source of cheap energy for industry would alter the economic geography of 
most of the high islands and many of the low islands. In New Zealand and on the 
island of Hawaii efforts have been made to tap steam power of volcanic origin. 
The experiments have been relatively successful in New Zealand. 
   The climatology of Polynesia is a rich field for further investigation. The 
tropical nature of the climate of Polynesia, except for New Zealand and some of 
the higher volcanoes, offers many research problems both in the realm of 
meteorology and in its influences on man. Mid-latitude erosion may be better 
understood as a result of research on erosion under frost free conditions. Violent 
storms and occasional typhoons do occur in Polynesia. Study of the combination 
of storms, currents, and winds, might shed light on the migration of plants and 
 16 H.H. Hess, "Drowned Ancient Islands of the Pacific Basin", American Journal of 
         Science, vol. CCXLIV, 1946, pp. 772-791. 
 17 Herold J. Wiens, "Atoll Development and Morphology", Annals Association American 
         Geographers, vol. XLIX, 1959, pp. 31-54  . 
        Herold J. Wierns, Atoll Environment and Ecology, New Haven, Yale University 
         Press, 1962. 
        Herold J. Wiens, Pacific Island Bastions of the United States, Princeton, Van 
         Nostrand, 1962. 
 18 Gordon A. MacDonald, "Volcanology", Science, vol. CXXXIII, 1961, pp. 673-679.
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animals in Polynesia. 
    Water resources need attention. Few Polynesian islands have extensive 
hydroelectric potentials and where the population explosion is being felt, such as 
on the Hawaiian island of Oahu, there is increasing competition for the present 
water supply between the cities and agriculture. On Oahu the city secures its 
water from a lens of fresh water floating on brackish and salt water. Too much 
pumping raises the level of the brackish water. On Johnston Island fresh water is 
extracted from salt water. This is expensive but if the process is prefected to the 
point that it will ecnomically supply water for irrigation considerable reappraisal 
of agricultural possibilities will be in order. 
    Less expensive transportation will bring new industries and greatly expand 
existing ones. Even minor cuts in air fares bring more tourists. At present some 
tropical fruits and flowers are shipped to mid-latitude markets by air. This can 
be expected to grow under present conditions and lower air freight rates could 
greatly expand such trade. The potentialities which are connected with improved 
transport involve a careful geographic appraisal of the factors involving physical , 
economic, and political geography. 
    Tsunami cause heavy damage and loss of life. Currently there is much research 
being done but there are still many problems involving the behavior of tsunami on 
different types of coasts, the difficulty in forcasting the size of the tsunami , and 
the best defenses against them. Lessons learned in the research on tsunami defence 
on the Sanriku coast by Professor Toshio Noh could be applied in Polynesia . 
    Bio-geography is drawing increasing attention and offers problems which are 
of interest to geographers. Some of the recent work includes the study of plant 
associations using quantitative methods. Such studies of the distribution of asso-
ciations of plants and animals may be help the efforts to  trace the migrations of 
the early Polynesia. The distribution of varieties of taro at the time of the arrival 
of the early Europeans, if it is possible to establish this, should provide clues to the 
Polynesian routes of migration within Polynesia.  Fosberg" has suggested that 
the uniformity of vegetation on some coral atolls may indicate eustatic changes 
within the last few thousand years. 
   The lagoons inside the barrier reefs and the atolls have been over fished in 
most of Polynesia and the modern Polynesian is not inclined toward deep sea fishing. 
The potentialities of restoring the ecological balance and the possible development 
of aquaculture is receiving increasing attention. Better knowledge of the move-
ments of deep sea fish would help to creae new means of livelihood . 
 19  F.R. Fosberg, ed., Man's Place in the Island Ecosystem, Honolulu, Bishop Museum 
         Press, 1963, p. 174.
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   The changing human geography is giving new meaning to the physical 
geography. An absolute chronology, through carbon fourteen and other such 
methods of dating, makes it more possible to trace the early Polynesian migrations . 
Airplanes have given new meaning to distances and hence to spacial relationships. 
The constant increase in speed and carrying power of planes has resulted in changing 
economic and political potentialities. Sometimes this works to by-pass islands 
which were once of strategic importance. When planes were slower and required 
more refueling stops, the Line Islands acquired a value in the eyes of the British and 
the Americans which they had never had before and quickly lost with the evolution 
of long distance planes. 
   Thirty years ago it was generally conceded that most of the problems of the 
origin and migration of the Polynesians, such as the dates, means of transporta-
tion and navigation, reasons for migration, and routes of migration had been settled. 
The conclusions of Sir Peter  Buck2° who was part Maori and for many years Director 
of the Bishop Museum, were generally accepted as the definitive work on the subject 
of Polynesians migrations. According to Dr. Buck's conclusions, the Proto-
Polynesians originated in central Indonesia and migrated rapidly through northern 
Melanesia via Fiji and first settled in Tonga, Samoa, and Tahiti before a general 
dispersal throughout Polynesia. Tahiti was the dispersal point and continued to 
be the center of purposeful voyages by pilgrims from as far away as Hawaii and 
New Zealand for centuries afterwards. The great dispersal from Tahiti took place 
about A.D. 1000. Buck would allow one outrigger canoe accidently to reach 
South America and return with the sweet potato and a few other introductions 
which may be of South American origin. 
   Two events ended the period of unanimity of thought concerning the origin of 
the Polynesians and their routes of migration. First, Thor Heyerdale by his voy-
age on the Kontiki proved that the South American Indians had possessed a craft 
capable of making a voyage from South America to the Marquesas21. Second, 
 Carbon-14 completely upset the earlier estimates of the dates of migration22. A 
carbon date of A.D.  124±60 years has been found for Hawaii which antedates Buck's 
 20 Peter H. Buck (Te Rangi Hiroa), Vikings of the Sunrise, New York, Stokes, 1938, (also 
        paperback edition). 
         Peter H. Buck, An Introduction to Polynesian Anthropology, Bernice P. Bishop 
         Museum Publication, No. 187, Honolulu, 1945. 
 21 Thor Heyerdale, Kon-Tihi, London, Allen  and  Unwin, 1950 (paperback  edition). 
     Thor Heyerdale, "The Voyage of the Raft  Kon-Tiki", Geographical Journal, vol. CXV, 
         1950. Thor Heyerdale, Chicago, Rand-McNalley, 1958. 
 22 Kenneth P. Emory and  Yoshihiko Sinoto, Radio Carbon Dates Significant for  Pacific  An-
         thropology. Supplement to Information  Bulletin, Vol. XI, no. 3, 1959, Honolulu,
         Bishop Museum.
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estimate of the date of migration by about nine centuries23. 
   The controversary has become so heated between the followers of Heyerdale 
and the supporters of the Southeast Asian hypothesis that other possibilities have 
been neglected. Consideration is needed of possible influence from other areas, 
such as Mexico, the Philippines, China, Japan, Micronesia, and northwestern North 
America. While these may not include major sources of cultural influences, minor 
elements from one or more are not impossible. The need for such consideration 
receives emphasis with the discovery in Hawaii of non-Polynesian artifacts in a 
pre-Cook  burial". 
   Andrew Sharp has questioned the research based on Polynesian legends25. Sharp 
doubts the occurrence of purposeful long voyages and contends that the spread of 
Polynesians was due to accidental landfalls by small numbers. He bases his con-
clusions on the unreliability of legends which were not recorded until long after 
the first European contacts and on the European records of the limited place name 
geography possessed by the islanders at the time of the first contacts. 
   A modified  migration pattern has been suggested by Emory and  Sinoto": 
a migration of Polynesians from central western Polynesia to the Marquesas and 
from there to Tahiti, Easter Island, and Hawaii. The original settlement of the 
Hawaiian Islands may have been by the beginning of the Christian Era or even 
earlier but the legends and genealogies of Hawaii represent a conquest of the 
islands by a group migrating from Tahiti about the tenth century A.D. 
   More research is needed on the early European voyages of the sixteenth and 
seventeenth centuries. While navigators could fix their latitude with considerable 
accuracy, they were uncertain about their longitude until much later. Hence 
the Pacific map was crowded with poorly located islands or non-existent islands. 
Mexican and Spanish archives especially need to be searched for more information 
about Spanish exploration of the Pacific. 
   Large collections of material exist but have been little used. Some of the 
most important collections are in the Hawaiian and Pacific Library of the Univer-
sity of Hawaii and the Bishop Museum Library in Hawaii, the Mitchel Library in 
Sydeny, the Library of Congress in Washington, the Yale University Library in 
New Haven, and the British Museum in London. Special collections exist elsewhere, 
 23 "An Early Date for Hawaii, "The Conch Shell, No. III, July 1959, Honolulu, Bishop 
          Museum. 
 24 Oral communication by Kenneth P. Emory. 
 25 Andrew Sharp, Ancient Voyages in the Pacific, Harmondsworth, England, Penguin Books, 
        1957. 
 26 Kenneth P. Emory and Yoshihiko Sinoto, Pacific Science Association Information 
         Bulletin,  No.  XV, 1963.
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such as in Salem, Paris, and Leningrad. 
   Geographic research on Polynesia is very timely because the islands face com-
mon  probelms of rapidly expanding populations, limited resources, and isolation. 
A careful assessment is needed of the total geographic  environment  ; including its 
existing and potential relationships. The widespread introduction of modern 
medicine and public health measures in even the remotest islands has resulted in so 
many changes in the physical and cultural interrelationships that other modifi-
cations must follows. Change will not stop with these humanitarian measures. 
Geography can make a real contribution to the well being of Polynesia by 
contributing its methods of research to these problems.
